Real cost evaluation of water is necessary in agricultural products depending on obtained value by this input. In most areas of world especially in arid and semiarid areas, exist over pumping of ground water because the real value of water is much most than the costs of water supply and the lack of fit management water resources. In this study, using a sample of 110 farmers, water dealing value of over using of groundwater in Rafsanjan pistachio production area were investigated. Analysis and regression methods were used in this regard. The average determined value obtained 24 cents, for each share of water in this region which with over drafting of ground water, and decreasing quality and quantity of water has had significant relationship in the one percent significance level. Finally, for elimination or reduction of ground water degradation and its effects, this paper recommended in addition to reduction of licenses for ground water pumping. Determination of optimal economic water/land ratio in new and old pistachio producing areas is the other proposal of this research for alleviation groundwater over drafting effects. Permission for water conduction between wells and combination of fresh and saline water and also using desalination systems are methods for solving low quality of ground water.
inTRODuCTiOn
Today water is one of the most important factors in the growth and prosperity of human society (Ghasemzadeh et al. 2007 ). However, only one percent of the available water resources in the earth is drinking water that 98 percent of its is ground water (Jafari. 2008 ). In addition, 50% of the world's population supplies drinking water from ground water that this value is higher in Iran (Alizadeh, 2007) . On the other hand, 65% of Iran is arid and semi-arid and the annual rainfall is less than 150 mm (Alizadeh, 2007) . In addition, the spatial pattern of population in Iran is not compatible with the spatio-temporal pattern of water resources (Piroozi and Karzar, 2009 ). Nowadays, increasing the population and new technologies has led to overdraft of groundwater resources (Shahidasht and Abbasinejad, 2010). All these facts make the gap between supply and demand of groundwater which has led to ground water over use (Stanton and Fitzgerald, 2011) . Gunn et al. (2011) , by considering the ground water management in the world, concluded that ground water over use although made short-term benefits for the development of deprived or rural areas, but in the long-term leads to negative consequences for the environment.
Ackerman and Stanton (2011) investigated the water crisis in South-West of United states. Results showed that groundwater over use led to Reducing the quantity and quality of water and destruction of crops. Schrecongost et al. (2004) surveyed the water crisis in South-West of the United States and concluded that the negative consequences of ground water over use are due to poor water pricing scheme.
Jvanshah et al. (2003) , Described the Characteristics of water demand and supply management in the Kerman province in Iran. They found that in this area, the only limitation is the complete destruction of water resources. The economic value of water is much higher than the cost of water harvesting. Barimnejad and Yazdani (2004) in a study tried to quantify the stability of water based on the economic theories. They mentioned that for modeling the sustainable management of water resources, at first it is necessary to define the relationship between water use and its consequences. So it is possible to consider water demand and supply according to present and future needs.
Therefore, in this study, to investigate these issues, Rafsanjan plain was chosen as the study area. This plain is in the arid and semi arid region which has 28% of Pistachio gardens in Iran But due to uncontrolled groundwater exploitation and lack of proper management, water resources is faced with many problems. The annual drop of ground water in the city has been 0.75 m per year (Kerman Regional Water Company, 2005). One of The consequences of uncontrolled exploitation in this region is that the trading price of water is reduced.
Jvanshah et al. (2005) has calculated the price of water in Rafsanjan. Also, Abdullahi (1996) presented the relationship between the reducing trading prices of water with increasing salinity of the water. It was mentioned that the price reduction is a reduction in capital. In this study, after computing the present value of each share of water, the water price function was estimated and in addition to the salinity, other variables due to excessive exploitation of groundwater are considered. Following this trend, one can predict the future state of capitals of Kerman Province pistachio farmers.
Methodology
In this study, two groups of data were used. The first group was Field statistics which were obtained by questionnaires. The second group of data was related to library information. In this context, previous studies including the results of Pistachio Research Institute (PRI) studies, books, scientific papers and theses of Master universities were used.
Field statistics required for this research were obtained using two-stage random sampling with 110 questionnaires. In this way, according to the water resources condition and the cultivation of pistachio, Rafsanjan and Anar cities were selected as the study area. For precise evaluation the plain of Anar and Rafsanjan divided to five regions including Rafsanjan, Anar, Noogh, Kashkooyeh and Kabootarkhan. Based on the number of wells in each region some wells were selected for study. Questionnaires were prepared for obtaining the desired characteristics of irrigation wells in the plain and filled by the operators of wells. In each of the five regions, eight percent of the irrigation wells were selected. Finally, a total of 110 questionnaires related to irrigation wells including 31, 27, 25, 20 and 7 samples belonging to Rafsanjan Anar, Noogh, Kabootarkhan and Kashkooyeh regions respectively. After specifying the studied wells, by referring to the operators of selected wells, several questions were asked about the characteristics of well and the gardens which irrigated by these wells. The questions were about The legal and factual discharge of wells, water salinity, drilling time and longevity of new wells, the total sales price of pistachio orchards under irrigation wells and the total area under cultivation. Finally, analysis of variance and regression analysis have done using SPSS.
To calculate the price reduction resulting from water over use, water price was considered as a function of the wells discharge, salinity, the life time of last drilled well and the area of gardens under irrigation. These functions were estimated using cross-sectional data collected from farmers. For a detailed investigation of the effects of salinity and its final effect on the price of each water share, a quadratic function was used. So the net effect of salinity on water price deflation was calculated.
Study area
Rafsanjan plain is located in Dar Anjir desert catchment in Kerman province. Dar Anjir desert catchment is a part of Iran's central catchment. The plain covers an area of 12421 km 2 with a wide range of altitudes from 3443 to 1400m. The area like a rectangle is drawn across the South East to North West. The Long-term average rainfall is 90 mm per year ( Figure 1 ). Based on Demartonne classification it has a dry climate (Mortazavi et al., 2010) .
The average annual evaporation from the pan in this plain is more than 3000 mm (Mortazavi, 2008) . The first and only current option for water supply in the plain is groundwater resources. The ground water passes the Rafsanjan and Kabootarkhan plains and divides into two parts. The first part moves to Anar and Kashkooyeh plains and finally flows to the basin outlet at Shoor river. The second part passes the eastern part of Rafsanjan and Kabootarkhan plains and move to Noogh plain. Finally this part flows to Bafgh wetland in Yazd province. (Jvanshah et al., 2005) . Figure 2 shows the study area.
RESulTS
First, for better understand of the problem, the characteristics of rinse well in Rafsanjan plain presented in table 1 and compared with other studies. (Abdullahi, 1996) . It indicates that, the quality of the water resources of the region reduced during the study periods. On the average, the last well drilling in Rafsanjan was in 1998. So the new well life is 13.44 year. Each irrigation well on average covers 95 hectares of pistachio orchards which was 108 hectares in Jvanshah et al. (2003) study. In other words, it can be said that due to lack of water, the covering pistachio gardens of each irrigation well has decreased. Row 7 of Table 1 show that the dealing value of each cubic meter of water in Rafsanjan plain is 0.33 dollar.
For a more detailed review of Rafsanjan Plain aquifer properties, the plain has been divided into smaller regions and each of the variables in Table 1 were evaluated in separate areas. The results are given in Table 2. As table 2 The impact of water quality and quantity on dealing value of water, Dealing value of water is a function of the actual well discharge, the life time of last drilled well, the total irrigated gardens and water salinity. This function is illustrated by the following regression equation. Function with 99% confidence level shows that, the 51% of the sales value per share of water in Rafsanjan is depend on the interaction between salinity and water consumption, lifetime of last well constructed, entire orchards irrigated per well and water salinity. Equation 1 shows that, by increasing the interaction between salinity and discharge of each well, the water dealing value per share has increased. In other words, in Rafsanjan, the wells that have more discharge have the highest salt content. So the dealing value of water per share is more in these cases. Reducing the discharge of wells and thus reduce salt per liter of water, the water value of water decreases 2.75 cents per liter.
Decreasing every year of the life time of last drilled well, the purchase and sale of water shares have reduced eighty dollars. Indeed, the increase in annual losses, the frequency of well shift will increase which lead to decreasing of life time of last drilled well. Finally, by reducing the life time of the last well, the dealing value per share will decrease. Water dealing value per share has reduced 0.73 dollar by increasing one salinity. These three variables indicate that reducing well discharge and water quality lead to decreasing value of water. Since the main capital of farmers is the water resources which is available for them, reducing the water resources lead to decreasing their capital.
With increasing each hectare of garden to the total area which irrigates by each well, the dealing value per share of the water has increased 23.77 dollar due to the more restrictions on water resources. In Anar, dealing value per one hour water is 5666 dollars higher than in other regions because the well lifetime in this region is more than the other regions ( Table 2 ). Also in this region the total area irrigated per well is more compared to other regions (row 6, Table 2 ). So in this area, water resources limitation is more sensible and dealing value per share is higher than any other regions. This function with 99% confidence level shows that 38% of the dealing value per share of water in Rafsanjan depends on water salinity, the quadratic function of salinity, the life time of last well and total irrigated gardens area per well.
In this function, despite the quadratic variable of salinity, salinity variable has a positive coefficient and the quadratic factor is negative.
To calculate the marginal effects of salinity on water prices, the following formula should be used.
psw = 23996-2.414×(EC) ..(3)
As the above formula shows, the salinity of 9940 , has no effect on the value of water. In salinities higher than 9940 , with salinity increasing, water price will be decreased. Considering that the average salinity in Rafsanjan is 7209 , salinization of water will not reduce the dealing price. However by taking the average salinity in Anar (11446 ) into account, increasing water salinity, leads to decreasing dealing price in this area. Reduced price due to a decline in the quality is loss of capital.
COnCluSiOn
The average salinity of groundwater in Rafsanjan is 7209 . Comparative study of salinity in Abdullahi (1375) study and this study shows a trend in water resources quality in Rafsanjan plain. The five areas of Rafsanjan plain, based on water salinity (Ec) were divided into three categories. The first group is Anar with higher salinity than other areas. Noogh and Kashkooyeh areas are in the second group in terms of salinity while Rafsanjan and Kabootarkhan have the best quality of water among all which are in the third group.
Real average discharge of wells is 23.28 liters per second. However, the average statutory discharge of wells is 25.42 liters per second. Given that irrigation wells license renewals and replacements are not consistent with annual rainfall, and due to lower real discharge than the allowable discharge, Control based on the amount of allowable discharges to prevent the destruction of the aquifer is not useful. These results are consistent with Jvanshah et al. The results showed that the actual legal discharge in four areas in Rafsanjan and Anar are significantly different. The lowest discharge is for Kashkooyeh wells. Due to lower real discharge than the allowable, it shows that this is due to water shortages in the region. The most discharge is for Anar and Kabootarkhan. However, in these areas the actual discharge is less than the allowable. Only in Noogh the real discharge is higher than the legal discharge. Meanwhile, the average statutory discharge in Noogh is less than other areas. In other words, the management of water resources is not consistent with the needs and capacities of different areas and this result can be considered to have violated the law and the provisions of the excessive exploitation of groundwater resources. It should be noted that other areas lack of water also leads to water overuse. The minimum difference between legal and real discharge belongs to Anar and Kabootarkhan. Water resources condition in Kabootarkhan is better than other regions in Rafsanjan plain. In other words, due to water shortages, areas under pistachio gardens were reduced. These five areas can be divided into three groups based on the average surface covered by irrigated gardens. The first group includes Kashkooyeh wells which cover the least pistachio orchards. Minimum real discharge of wells belongs to this area wells. In other words, it is due to dehydration and loss of some gardens. Noogh and Rafsanjan areas are in the second group while Anar and Kabootarkhan are in the third group which the real discharge is the most among these areas.
Dealing value per cubic meter of water in Rafsanjan plain is 24 cents. Increasing in annual loss and thereby reduce of wells discharge, decreasing the life time of last drilled well as well as water quality decreases, causes the water value decrease. With increasing each hectare to the total area of irrigated gardens, the dealing value per share of the water will increase due to more restrictions on water resources.
In Anar, dealing value per share is more than other areas. It is due to the fact that the last well lifetime and the total area irrigated per well, compared to other regions are more in this area. So in this area, water resources limitation is more sensible and dealing value per share is higher than any other regions.
According to the results based on the function of the dealing value of each share of water, water with 9940 salinity has the highest economic value. Considering that the average salinity in Rafsanjan is 7209 , the increasing salinity of the water will not decrease the dealing price. However by taking the average salinity in Anar (11446 ) into account, increasing water salinity will decrease the dealing price in the region. Reducing price due to a decline in the water quality is capital loss.
Given devaluation of the wealth of farmers due to Uncontrolled water exploitation, estimating the social value of water is recommended. In other words, in economic evaluation, not only considering the private benefits and costs but also social costs and benefits should be considered. This will decrease the amount of water use from the aquifer.
According to the results based on the water price function, the water with 9000 salinity is the best water for pistachio cultivation. Therefore, the mixing of fresh and salt water will have the most efficiency. So it is suggested that irrigation department issued a permit to transfer water between irrigation wells to provide possible mixing of water by farmers. Also it is possible to use brackish water desalination systems. Regards (2011) also mentioned that in areas with limited infrastructure and high water demand using water desalination systems can provide selfsufficiency.
Considering that the average amount of actual water use from underground aquifers is less than issued license and water level drops continue yet, it is suggested that the statutory discharge decrease gradually.
